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(57) Abstract: The present invention relates to a novel use of fucosterol for the treatment of neurodegenerative diseases, and more
particularly, to a pharmaceutical composition and functional health food comprising fucosterol, as an active ingredient, for prevent -
ing or treating neurodegenerative diseases. The fucosterol of the present invention may effectively increase the expression of
ADAMI10 which is a-secretase. Therefore, the composition of the present invention comprising the fucosterol, as an active ingredi-
ent, has excellent effects of inhibiting an amyloid beta (A) peptide production, and thus can be effectively used in pharmaceutical
drugs, functional food, and the like for preventing or treating (alleviating) neurodegenerative diseases such as Alzheimer's disease.
Particularly, the fucosterol of the present invention is derived from a natural substance, is free of cytotoxicity, and has stability.
Therefore, the composition of the present invention comprising the fucosterol, as an active ingredient, has advantages of being safe
for long-term use without causing side effects to the human body.
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[63] A AR T EFE SEF, ST, 2329, AR, A, A4, 24, 71E
AT, A5, AP, ofol 2 7, ¢3E& S5, v e 534 ¢
AZR2AET e = Ao

[64]

[65] ol &t Al d & F-3to] ¥ UE-S B} A e Aretaral gt o] & A A dl=
VS Bt A A o2 Ashy] 9k Ao R, E o] HelTt ol &
AAl el g ¥ = A& ot}

[66]

[67] <A A9 1>

[68] Fa2HES F8 2 FA

[69] o] FIAEHES FH O 2FEFEE FE T -0 R 3T}
L8 3to] n- I B EES A 2G UE, oV] ol Y E 22| v g9
23 E o] & v Al A el ARvtE Iy e} A GRS 35k
BA4E 8l FAEHE FFES F5SIT

[70] WA, By ol Iu 22EE2 Fi1E 54 dxste] Fis) e §, #y
Az F3e] 4ol Eohi= Ful 9] o2 2, 50°Ce] 5 2ol A 244 7F FF
A7 FEUPOR 33| A FE30] 75T F, gt #star o s
AT AE5F7152 70°Co A St 553t 339 2552 5830t

° 2 2 g

=
(71 1AL, A7) B 2FEEE B SEE F 08 o
o

[72] o], A7 v =4 Bl n- At FE Eol thslo] vl E 2 2wk v EhE-e
P, v A e A= T E 22 v e W E =2 20: 1 - Y EZ 2| g
2 10: 1> S22 wehE 10:39 EFEE AT G 8,

2 &A= 1000 me o] S5 = T]ol| A A Zhe] A mvtE e v of A4 4]

sto] FA2HE S E s HE A o2 FEE.

3 7 A S Tl 5% S EE A fsle]l E35AEE

shelom, 1 A & shekeo] 8] 3teh 19 72 E Zhs

ZHEYU S FQle = A

[74] Fucosterol, (24EQ0)-Stigmasta-5, 24(28)-diene-3f3-ol: white solid (0.05% dry wt) m.p.
133-135°C. IR (cm -1 ): 3480 (OH), 1945 (C = C-H), 1640 (C = C), 1370 (gem.
Di-Me); EI-MS m/z: 412 [M, C29H48 O] +,397 [M-CH3 | +,379 [M-CH 3 -H 2
O] +, 314 (100)  M-C6 H10 O] +. 1 HNMR (CDC1 3) & (ppm) 0.86- 0.88 (d, J = 6.6
Hz, 6H, Me-26 and Me-27), 0.91 (d, J = 6.6 Hz, 3H, Me-21), 0.68 (s, 3H, Me-18), 1.00
(s, 3H, Me-19), 1.59 (d, ] = 6.6 Hz, 3H, Me-29), 3.53 (m, H, H-3), 5.35 (m, H, H-6),
5.11 (g, H, H-28), 2.22 (sep, J = 6.6 Hz, H, H-25). 13 C NMR (CDCI3 ) & (ppm)
(39.75, C-1), (35.20, C-2), (71.80, C-3), (42.33, C-4), (140.74, C-5), (121.70, C-6),

[73] L2
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[75]
[76]

[85]

(36.14, C-7), (35.78, C-8), (50.10, C-9), (39.72, C-10), (28.23, C-11), (42.28, C-12),
(42.30, C-13), (56.74, C-14), (31.64, C-15), (34.78, C-16), (56.72, C-17), (11.85,
C-18), (19.40, C-19), (39.50, C-20), (24.32, C-21), (37.23, C-22), (31.90, C-23),
(146.00, C-24), (33.90, C-25), (22.50, C-26), (22.23, C-27), (115.94, C-28), (18.90,
C-29).

51314 |

HO

<A A9 2>

HEK293-APP A ¥ | = 2 Hj <

Q1%+ APP(amyloid precursor protein)695 cDNAe PCRZE FFH A 71 &
PCRAI/Ad =8 pcDNA3.1 HE| o] W& & A E o] &3f 183
‘pcDNA3.1-hAPP695° & 1 31, 217F APP ¥hil 2 S ¢F4g & A -3 5}
HEK293-APP M| 35 THE 7] 98], 1 #] pcDNA3.1-hAPP695 W E &
HEK293 4] 30l 2] 2 E}lwl 2000 E @29 A A oFS o] &3
pcDNA3.1-hAPP695SH B & 1] 31 & 24/&] Zr vl k3 ok hAPP695 7 5 ¥
A5 AEe7] 98 G418A oF& W& T 7A R v gt o s A Aol &
AEE AES 5,969 = ‘L’ﬂ o|Eo MET} A EATIES & F
G418A] 9F 2] & A 3hell 7UXE | ek 3h o 2 A hAPP6957F QE 4 4 o & Wl )=
HEK293-APPA| £ 55 ] 3

g

Olt

<A dq 1>

FargEo ol 2ol HE FE| = AASA

2 Ao M= FaaH Fo o 2ol = e FE o A oA FA S
AV R 7] 95, ol 2ol = A e A (APP)2 YA sl=

A E5(HEK293-APP)°ll <F Z 2~ H E2 55 H(0.1,0.5, 1, 5, 10uM) = ] €] 3F 3
241 gko] Z ah gk Al el A Al 3Eell o 3l A AkE = O}U‘EOF W E} 40(Ap40) L
olwl 22 o] = W} 42(Ap42)S] %S sandwich ELISA WHE & %3] =433t
2o R2 = A7 FA2HE 4] 0.1% DMSOE A El sF3lth.

o] Z 9 &, W A HEK293-APP A 3 & 1l 93} = 969 Z o] Ed
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- AB40/3H-APR42 ZHZES 2ug/mL O & 4°Coll A WEA B2 A1 71 & 2pek-g-ol(19
BSA/PBST)C & H] &0 l?ﬁ, AT AFAA AT} 0] 5, biotinylated
E-ABA0/T-AR42 ZH7H-S 2 X3 B G A 2ol M uk-S A 21 3 43) A H G
ExtraAvidin-Alkaline Phosphatase conjugate S % 718} A 20| A 24| 7+ %:—Cﬂ'
HE-S- A1 2T ©] -, PNPP/DEA & 92 ¥ a1 "EA S 5 405 nm 2Hol| M 533
=435} 9 o}

[86] 1A 5 1ol A YeERd vk} o], th251(0.1% DMSO A 2] )3} 1] alsfe] B
g ol FAAHES A Aol 5 oEA 07 opd mo| & H B
42(AB42)°] A 7ol ZhAad Al o ® Yol ob & o] = H Bl 40(AB40) 9]
B FAEHES 10uMe] 522 A3 Aol A FelH o dad As

A
Feler 4 ik

_1%5 ﬂ
rulm

87] ol AE FoH, Faw]Bo] obd ol Hle} FE =] AL
FOMOR ARNY & QoM B3] HAE AL FENAEA)SHE AL
£l 42

2(AR42)S A& B SH aatA o R A 5

[88]

[89] <A g4 2>

[90] FI2HE ADAMI0O T A vty o) g9

[91] A7 Ao (oA = Eodbg o] SE A Eo| opd 2o = el FE = A S

1=

aoA o g ZAAZ G AeS FRAS A=), 2 Aol A= F A LE Fol

ol 2 o] T whil A(APP)S Atdli= B Ao 5 &S v X=X
ZAF3F T o] & 18] HEK293-APP M X529 F A~ H &8 10uM 555
&) e+ 3, a-A Az Elol Al 24 ADAMI10S, p-A A 2 Ebo} Al 24 BACE1 <,
v-Al e Btol Al 224 pS1ol] the Tl o vkl w5 9 2" &S (western
blot)S -3 AT 2T 2= 7] FH2HE 4l 0.1% DMSOE
Al g & Agsk gl

[92] ol & o] = A vkl A(APP)S A hsli= B AE a-Al A ElolA,
B-Al L& Etol Al Z y-Al A2 BFol A o] 3E wA BAa7FEA S, o B ol =
A7 S H (APP) -4l A el BFolAl| & y-Al L el Bfob Al of] o] 8ff o} & o] = H| B}
42 A 7L E F H A sto] Sl E A et v o), oAl AL EFol A =
H-opl 2ol =i 7H A APPE A §F o 2 A ol 2ol = vl S1E =7}
AR E A o5 Sh TS S whebA 2 g AE S Y] ARl el 1o A
SIS Fa2HF o of 2ol = Hel A A A7} a-Al e EFob A,
B-Al e BtobA] L y-Al A EFOLA] T o] = J. A ARGl o] gk A% A g]lst]
A8l vhe 7 A2 23S sl

[93] A4 8EA 3=, HEK293-APP A 0] ¥ by o] FA2H &S 10uM § 52
A2l ste] 244 2k g} R A F vl F & A A S aL, A7hE PBSE A XS
23] AlF G 1 g, S ES IS ol SEE2 A AE £ HHE

M
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A7ete] AE 2~A YA R o] AEE - o) & A& Felol A 1412
HFA) 3 5 4°C, 12,000rpmoll A 10¥-3F A E-g) sfo] AbZlnhke ol Al F B &2
% L, fyﬂﬂﬁsﬂriﬂﬁ F 10% SDS-PAGE®l 2% ato] 7719 &3ttt
7171945 5 A2 PVDF(polyvinylidene fluoride membrane) = ©]-5A| 7 T}, 0] 5 0]
¢k ¥l PVDF 9l H.eQ1E H| S o] Al vhul 4 g 2138l 7] 9l 8te] 5%
A H-fr(non-fat dry milk)E - 3F PBST B 3 & 24| {F & <F BEA1 71 % 13}
3} A4 (3}-ADAM10, 3-BACEI, 3}-PS1, 3} -actin)® 4°Ce]) A 12/«]@ ot
HES- A7) a1, 105 7+ © 2 PBST B ¥ & 3% A 28} v}, Al & 3 23} 314 (HRP

[94]

[95]
[96]

[98
[99
[100
[101
[102
[103
[104

—

—t e e d

[105]

conjugated goat anti rabbit IgG)fﬁ 4oCol| A 24 7k ‘ot WE-S- A 71 & PBSTE THA
3tH Al = 8 S%S ECL % 7] E (Santa Cruz, CA, U.S.A.)E ©] &3}
1310 Xoray &0l A24513i o). W= 2] 7% = PDQuest

E 9 o{(version 7.0, Bio-Rad. U.S.A)E ©]-& dlA| =1 E Z](densitometry)
ol S A
ﬂr = 3011 A VR ule} 1ho], HEK293-APP Al o] SF A28 52 ] €] 8t

- ADAM10 ¥t 2 g o] F==2] %] 7| F-of ¥l ¥HH BACE] %

a] %“‘54 2 A3 E A = As 1% = 9l o] el gk 7542 =3,
SFRAEES A E Qg o} 2 o] = v Bl 40(AR40) T o} E B o] = A B
42(Ap42)°] A A= ADAMI0S] | F7hol] 71918 A& o = AT
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APP: amyloid precursor protein

AP: amyloid beta

ADAMIO0: a disintegrin and metalloprotease 10
BACEI: 3-site APP-cleaving enzyme 1

PS1: presenilin 1
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AT
F 3 2~ H F(fucosterol) S -2 F- O 2 ¥ el H A A A A S
oﬂ tg— o= ] = ,Q. 0]:;(}] 6‘]—%4 v}_/}j%
Al1akel Qlo A,
A7) F A B F 3 (Ecklonia stolonifera) w2 91 A&
mgow s Hay A4 AT o EE AR g A
=
Al1akel Qlo A,
A7 SFRAEHEE A= tiske] 1WA 100uM ] 5 5
FE = A SR O0E Fh= HAA ANAAS i = ARG
okA|sHA 2 E.
Al1akel Qlo A,
A1 FARZHES o 2ol = H - ¥ A (amyloid precursor

protein: APP) A &4 F a-A| A & Elo} A (a-secretase) 2] &4

i W e FOA]7]i 74 Ba) ol o) = ek E o)
WY& A A BYOR shs By NF AT oy
AR g AT 24T,

71 a-A| A 2| EFo} A (a-secretase) = ADAMI10(a disintegrin and
metalloprotease 10)¢! A& & 02 spi= & A 217443 o v
EEARE Ok;q] SHA A5

A% A Al

qutxﬂfi}x—qu E.

F 3 2~ H F(fucosterol) S -2 F- O 2 ¥ el H A A A A S
oA = AR A5 A

|73l Aol A,

A7 SFR2EEE ofE B ol A - @l (amyloid precursor

protein: APP) A%t & 4 5 a-A AL 2 EFolAll (a-secretase) 2] 4

LA

24

mbﬂ@eo 1713 712+ B8 o} 2o| = el HE = o]
84 TS EH R HIYA ANA A o Tz
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